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(54) PARALLEL CONNECTION CIRCUIT FOR POWER SUPPLY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a parallel 
connection circuit capable of parallel-connecting a 
plurality of power supply units with a simple structure. ffl JT 
SOLUTION: A plurality of stabilizing power circuits are 
provided which consists of a transistor Tr1 1, MOS- 
FET1 1,12 connected to the primary side of the 
transistor Tr1 1 , and a current multiplying-rectifying 
circuit connected to the secondary side of the transistor 
Tr1 1 , and the output terminals of the respective 
stabilizing power circuits are connected in parallel to 
supply electric power to loads. Each of the stabilizing 
power circuits includes the current multiplying-rectifying 
circuit, therefore an output current value is always 
constant. It is thus possible to operate a plurality of 
power supply units very easily by connecting them in 
parallel without any troublesome work such as setting 
the output currents of the respective power circuits to 
fixed values. 
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l^lW:8I$nSMOS-FETll, 12k, 




[It*** 3] #Tie h7^ h7^^5, J* 

U atrial h7^2 *tt*tt*rai#rJK$ii:* c 
WW««*B^t*;*ii:<5 c £ 1 * 

m** 5 1 ramaKtcftt \*xmjwm zfrzm i o 
wsm i v^ym+ictt^x&mmzmmzti 

2 (D^T^-^itm 2 <oy>{ Kfc . 

i i <o^ y^>^m^bm2 

<n*>c v^rm*b<omt&\zmitisti. 

«h7^t, 

K^h^*<D2*|fil£&«$ft, R*Sh^^<D 
2^Wtt«^ff?lI*«^^:5^3V^>i^^, 

yf vir©* shh^eh: $ ft* mmmLfc®& t % 
wean. 

isf^&tt. <2%/n) 7^Ty^off»L 



5 o^rftd>^tE*<o«au^«^^s§«®BSo 

[0 0 0 1] 
[0 0 0 2] 

ig»*»^s**fc«)^ 5-i oai?>uh«[o«jtu 

«2*S«i&S*<»S$ftT^-5 e ^yf^^aW 

[0 0 0 3] >E*K:*5V^r, 

ft, *fflic*Sftrv>*. o*«k 
«£i-*wfclcJ:!K «ici«o«I^SWLfc»fr-C 

* UTflbO r b S i: 5 flAftSfc !> % 

i *»fc »i onatt^stitK^s < r 

«Ftf©-C, #«^ltK:^bft**^f^«rflHfrr 
ZZ.b&X$Z> 0 

[0 0 0 4] ro£9ftttnMottHSttBNM:L 

"C N mmb*ztm&w:*&7£u 
»-r^t>^^e>ftr*59, n^Ki*sft-c^<5o 

[0 0 0 5] 

^ cottt«^t?ii:i b^o &m*&mz* 5 o-C v [il 

mma»*mm(tu u 

[0 0 0 6] r<D«Wr±r<DJ:p^3fe<Ol|«trj|W:i- 
[0 0 0 7] 

(1) - (6) 0!)*JlwicJ:9«**ftS. 

[0008] (1) h7^t,tth7^1^ffll 
Ul^SftS^^V^g**. Rh7^<D2ftffij 

tz&&£ix,hmm,m&$mmb, tt-r&&&tnMm 
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[0009] (2) S»Oh7^tU^h7 

^^^^9KlcmRSft6K««K2:. ftA«U' 
-HI. 

[00 10] (3) «([Eh7^fl*«h7^-C* 

ZZLb&fflSih'rZJJB, (l) £fcf* (2) lzt5M<on 

[ooii] (4) ffiah7^»t mmh7>*& 

Ti^$n5^h7^Tfe^ K*^h7^^C02 

^ 2 ft WJi\$M is * 6 w * & f S ±82 

(i) (2) K£tt<DttffiBK0tt^&ttmB. 

[0 0 12] (5) K««Bt»c»U'C1i^(««4iT,5 

m i ©^yf^^io*2©^>r s^^*^ 

*^^UTM^0«3^iagS^-5»lO3^^*5J: 

«£ttK£tt* ttAS^7^O2 9c«K«rB0«*«$ 
«R ur n £ ft#m^-r ii^S 

[0 0 13] (6) ffiEKJEffcWSCEI»r4n£ (n = 

2, 3, • •) ns*u *»3eft««iHiB<oiBrE^>f 

**^^«l±, 'flHMft (2*/n) 7^7V<5of 

*7iW*:i:Wm:mE (1) 
tty*L (5) OV^dM^iBttoWSKB^^^ISglKlal 
Bo 
[0 0 14] 

@&i o or±, iicftttME 1 &WimmmE i i-*tL 

t»Jfti:gt$ii5 3i(Dtii^li, 2, St. ft 



Mitt*?), 6-ttKBKl, 2, SOHttNHFMfcai 

wicsasn, i©aA«^p i , p 2 mrtttB-r 

[ooisl^ijusti, 2, 3I*£TEI— OflMTe 
&5©-C (fcjCU «3zM-« J^KlMOS-FETftSB 

MWiJ:ov^f7-fy^^ r-u ftf+uriftwu « 

®SIS2, Sfco^TFi^v^fti^.f T-2J % - 

T-3J ■.ft«uT^©*«»wt«»-r5 0 

[0 0 16] ti^tm, mttXElKttLTKH 
g^£*bSlf!lC0MOS-FET (^-fyfy^) 
1 l-l*5iOW2 C0MOS-FET1 2-1 ZtlbM 
OS — F E.T.I 1-1, 12 -\<DV— h \Z.Wm'*fi'* ft^- 
X_x KMOS-FETl 1-1, 1 2-KO*>\ *7@lfE 

ft««ii--5*a»i 3 cm^g 1-3 -e*«) * . * 

lOMOS-FETl l-lUl&LTtt^ttlcS&RSJ'b* 

SKDayr^tci l-K *J;tfy-f^-KDl 1-1 

t, Sf*2tf)MOS-FET 1 2-\\Z.tt\^X&mh\Z&m t 

^I2^)^yfytc l 2-u *J:tF^-Y*-KD 
12-12:., F7^ (*«h7^) Trli-lt, Sr 
AfllU Sf7m.r i i-ioi*«a^^ UKffl 

•It) Lll-lO-JgttMOS-FETli-l, 12~1 
[0 0 17]-*, h7^Trll-102ftl3>f/V 

(2Kkmmm) l 1 2-i<dpw»ich^ ^^y^c 

1 4-lojB5»^SBK4n. Sfelc, 
— K D13-1, D.14-l(OiiOTSSKlHlB. 

ls£Tfi?-a—* =>f/H- 1 3-1, L 1 4-l«?ifiOT«3Kia 
BtfMSSfrTV**. KD13-1, D 

14-l©«ttSi, #f g-^3^L13-l, L14 

-lo&iM&oHiferis^^c i s-ijwhisjvc 

3©ny7ytC 15-2. CI 5-3a>FWfc*tl«llK 
2££*tTl^ 0 

[0 0 18] %&8l 3(t, «-««Kai-3k:»ft* 

JxSMO S-FET11 (11 -1— 11-3) , 12 (1 

2-1—12-3) \cwmm<D'<ji'X&mj3i-z*><ovjb 

12 0° ) -^-offir^$:re>UTV^c 

asj^ffi-ctt, 3-&^m^ai-3ft^3UTv>ao-c 

(n = 2, 3, • •) 0»^jCfl % 2 n/n^^T^b 

tie 

[0 0 1 91 0 2-04 tt, 01I^Ufc@MK®lO 
^ffi[HlB0 (f 3^3-f;H13-l, L14-1##3E 
*tZ>1t#>. b9>XT t 1 l-l©2«WttJfe«*fc* 
9, WMlOay^tCl 4-lJ:«9 1 b&ffi!lOlElB 
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KfcU l &«lfc:**-*-S fc. 02-04l^ti5 

^y^L2 1-l, L2 2-1 (L2 1-1, L 2 2-1— (1 
-K) *L1M) , i3j:l/^^^^^xL2 3-1 

(L2 3-1 = K*L11-1) OT^lStt-C«tw^i5 
«8R(HllSl<D*|R3^^C 1 4-lf±C 
2 1-1 (C2 1-1 = C14-1/N 2 ;fc*?U Nl*h7 
mr 1 l-ltf>*|ftJt) -C*-fCli:^T#6o 

[00 20] (a) WtMOS-FETl I-IO^X 

*7Vtt&, (SIBI (b) (iMOS-FET12-l©tyt 
^ttlffik R0 (c) (iMOS-FET12-10ij|tff 

vds> mgg (d) tii*wnmi6M. #xxmm u) 

[0 0 2 1] VViU 3HK«1 3 it) 0 5 (a) , (b) 
Kl^flD<<oratl(t#, i-ftfc>**>. -J»«MOS-F 
ET1 l-ltr^fcUyM-^fcU ro^WJa^fe 
^fl^TMOS-FET 1 2-lSr^-V^i-<5, fcV* 
ofeHMH} (o*D> 20(DMOS-FET11-1, 

1 2-l«sWB»lc^>t*«Cfc^*^UftV^ &#;tS 

Bfrtt t 0 tC*5VvC % MOS-FETll-Iiim 
ftS<E>-C (ZtobZs MOS-FET12-lttt7) SI 

2 (a) tC^i-J: 5 MOS-FET1 1-1, -f>^ 
^^yxL2 1-1. L 2 2-1, 3^^0 2 1-1, C 
13-lfcfeT, KatttKEl («JE«frVini:-t-S) 

ft 5* ^Ott, a^fl^C 1 2-lfc:*4*EEVintf*a5 
125 (c) \^7frt± b fc* MOS-FE 
T 1 2-lHPPiia$tt5«ffWLVin5K/Uh^jfc5o 
[0 0 2 2] B**lt 1 b*Zb, MOS-FE 

Tl X-l&X^bKZW {Z<Db%, MOS-FET 
1 2-lt>*7«B . S2 (b) \Z7F-t£o\Z, 

^tci 2-KDtkWMM i 3430:^3^^01 l-l 
i 2 tf*WHi Ut«U £ fc* t 
2*C3>'fytC12-l<?)tE^0^Vhi^5^> 0 

3 (a) fcJMM:^ ^^t-KD12-l^ 

UT*«W5tti 4#Sfch,sr lefts, rot^ MO 
S-FET 1 2-l<D*EVdsd*0 2K/l'h£ftSOT?eO 
t 2— t 3^WrtlCMOS-FETl 2-l&*lsbT 

[0 0 2 3] *UC* «|t 3TMOS-FET1 2-1 
^t^ffit^at, a^fCl 3-lte*«$Hfc 

mw**;B«£*xs<o-t\ 5ttia3 (b) ie*« 

i~J:5leMOS-FETl 2-l£&fc LTB#*H 3*"T 
tf*3£<D^ftle«^Se£: lefts, ^i:^ nyfy 
-0-C1 l-llert:«SViiu6S^*$HSo ^v>-c % MMt 
4*CMOS-FET12-l#t7i:45t> 04 (a) 



le^-r* o ie % = ^ris^c 1 1 -iieasms tiitmm* 

tjcmZtlZZbtCZtntftl 6, i 7#«h„ rHlCfc 
aV^V^C 1 2-lf*Viiile35«£tl,S 0 

[0 0 24] £ fete, 05 (c) ic^i-ij^ t 

5 *CMO S - F E T 1 2 -l<Dpf««JE Vdsi5 Vin^/V h 
£ftS£, 04 (b) le^Jipie. Jfctttttti 8tt# 
f'-f y-ft-KDil -ISrtefc LTttftS e t left S. 
eG9££ v MOS-FET 1 l-l<Dpf«8«ffiVdsH0 2j? 

COt5-t6 ( t 0) <DB$rartf£M 
OS-FET1 l-ltifrVt'MUf* Ifu^h^jr 
^^^SaTte^ftSo 

[0 0 2 5] ^rUC, SIMOS-FET 1 1-1^^>- 
£ftS£. JiEU^:02-04<O1&^*?)jE^5C 
irleftO, 05 (d) Ky*1-!m<(OlE&VWt<D lfrM 

m. rata (e) \c7jk~tim < (die^^co 2 frnmrn* 

C l 4-l<DWMBlett. jE*W*omffi««*»*1-S 
efc lefts* 

[0 0 2 6] *1t % ra^69ft«ttSJ:9^ lScffl 

*>( ^>-^£a*l3J8LTv>ftv^-e, i&«T3fc&1-s 
yf^/^Xt 2&ffi-C36£i-S*>1' y&tf / 

-fXi^m»$ttsr:i3flSft<. />rx%4MW-sefc 

i5"C#S, <*e>le, !)-^-{^^ 
^L2 1-U L2 2-lSr^UTjfe§JixSeift<«H 

»tso-c, 2*«jE»^y 4 xtmset 

S e ^ £6£U:-*-S - i: J^T* S. 

[0 0 2 7] JfctC. 06, 0 7ttffiFm«E«E*0^<O[5I8S 
•ff*iati-«iPIB-C*>9. Uft#e>. 011C 

^b^Wrai*lcO, 3yfyfci4-Un^ftl<D 
lHIK»ff♦^:ov^rRWi-S. 

[0 0 2 81 ^1 3>fyfC14-l©-«PaOl 
JE^IE^«£a:ftofc»^K:r±. Select ^ 

i) , kd 1 4-i^fe* i,ftmm nam 

tt. $f>le. ayfytcis-u ^>T^--KDl 4-1 

l 2**«HS. U**ot, A«rRUer±«ft (ill 
+ 112) ii^SetlCftO. ««ltli2«i:ftS(0 

[0029] *ft, >7*>*C 1 4-lC0m«P b 

te x f 3 ^3>f/uLi4-i, AfRL (nyfyfc 
15-1) % ^^-KD 1 3-lSrft^Ufctt«i 1 3^ 
HfcK, — *ZS?^C 1 5-1, ^>T*— KD 1 3- 

u i 3-i^a*u^A— ^nat i 1 

4dJ«JxS. U^ot, <U»RLtefi«jft (i 1 3 + 

i 14) di«nS<DT. wm&&2&b*z. 

[00 30KU, ^(owammi-c^ k^^t 

r l l-lO20t«ilc««nBBaKtrnib-Cd3 9, 



f&m^Sdf£lElKW:^3~^=i^/WL 1 3-U L14-l£r 

[00 3 1] ®^&lT?f±, 3&J«§1 3<fc«?aj 

AtSMO S-FET11-1, 12 -lOUMfl^AOftfll 

: *«EE-XHlfc^*«fRLfcB3ira*H*«BE) SrSJJt 

[0 0 3 2] -oJ:9(cut, #^J6^ffifc«£®E(gi 
K<D&^S»lsllST?li, F7^Trll<02 MNtt* 

- [00 3 3] H2I^@lJC:^$ttfcMOS-F 
ET1 1-ltMOS-FET 1 2-1, ffi£|g62lC#tt 
$tlfcMOS-FETl l-2tMOS-FETl 2-2. 
*3.fct*, #mM^S3IC^$tV^MOS-FET-3i 
MOS-FET12-3ft % 2 3 7 

i^r y<5ofnr, 1 3 «t ■? nNtW4«, bft 
5<z>T?, atf>m*«0y y^sr<sa-rsr^*s-c^5o 
[0034] i-fcfc>^ #maa^@i-3«:, f&m^s 

-5^1 fcj&S-Ct-Sj&S. UlStCte, ^MOS-FETl 1, 
12i5^yfy^if|t50'C, #m^©l — 3(D 

£"C, ^m2S^@l-3»Cj:lB<DfiC^Sr2 tc/3 7 
^T^<5oT f)lt^MOS-FET 1 1, 12 5r^>T 
^^■WS*h,rf* #m^SI@l-3com*^«r 

[0 0 3 5] h7^Trll02^itI$:S 
T, h^^T r 1 KDZfrW&mtt^?* yZf*U 



[0 0 3 6] Ji«BUfcH3S6^«-e'r±, h7^T 

r i loy— ^y^^y^t^yrvtc 

1 4 Yyls^T r 1 l<D2&flgm2ft£E^J^ 

*) Tr31h glSF^^Tr 3 KOl^n/f 

[0 0 3 7] ±IBUfcSI**tB-CI4, 3><OfflS 

filJb©WiilaIK«ra«urt>J:.v\ 
[0 0 3 8] ±Co«fc»*-CWu h7^ <# 

Sh7>^) Trll (Trl 1-1-Trl 1-3) <D 2 
2fe0SlC*^3^^C 14 (CI 4-1-rC l 4-3) £ 

fr£ h7^TrlloiU;fflli:*i3 

v**lH©li««rMLTt)JlV\ -T*to^, *SI 

[o o 39] it, ±&vtzmMj&m<D®nmsm\Bi& 

-Ctt, ^t-KD13, D14SrffiV^Th7^Tr 

1 1 02KMtS»fttdiA^ tfc*, 
LTMOS-FET$riHtU rjT,*r*->\ 

[oo4o] gfctc, JiieufcHJfe^T^, ^yf. 

^atlT2aOMOS-FETll, 1 2 SrflM 

[004 1] B9», *«no«H£IBatt^&MB]tt 
^-f^K, r<O3feJ"J«ttlHli&200HL, tt^m^E2 

<t, ^^m^E2<Dm^^jc^urm^ig^E$tt5 

MO S-FET2 1 , 2 2 (^y^^Jlffl'ttA 
{SLTV>* 0 MOS-FET2lCTtTt»!C3y 
fyfC3 1 jdJltW^^^KDS 
*X, MOS-FET2 2l£MlsXm&m\C=*l' J 7 

^tC3 2^i KD 3 2 iSgftg $ tlX 

V^, MOS-FET2 1, 2 2tt, f8&$&2 3 

i^$tlT*5t), tt»|g«2 3d^^^^>fu5^®)^ 

[004 2] tilts 2 0©h7^ (*Sh7^) T 
r 2 1-1, Tr 2 1-2&JM1 LT*5t> , 6h7^Tr 

2 1-1, T r 2 l-2£> l^Ciffln^/^LS 1-1, L3 1-2 
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-FET21, 2 2<Dm*&^W&£tl. imXX=i^f 

3 3 zfr\^x&mnME2<D-?^i-*mz.&m& 

[0043] #h7^Tr2M, T r 2 1-20 2J* 
{W^A-L 3 2-1, L 3 2-2tdtt x *ft^h/ffiF«Sfc8Sfc 

fyfC3 4-U C3 4-2, »«^B<D^-r^— KD3 3 
-L D3 4-1 D3 3-2, D 3 4-2, fa-^a-f/H 
3 3-1, L3 4-K L3 3-2h L 3 4-2. WMOa^ 
^V1fC3 5-L C3 5-2*rJU»LTV>* 0 *rLT, 0 

i Km i-itnmsM 1 - 3 ztiz mmsmmsi» 

[0 0 4 4] 3^tC3 5-KO-»fc3yf yfC 

3 5-2<d-«i^^«5> ^(Dmm&temziWFF 

Pll££*vrV^ 0 =»>^^C 3 5-10«*i:3^ 
fVf C 3 5 -20<fe**B:g8fc $ ttT*5 9 . w OffiB^tt 

flfiPPll, P12i5*fRL^««|jfti:^TV> 

[0045] ±MH<D£ 5 Ki*fifi: *Hfc«BM«03fe^l* 
MOS-FET2 1, 2 2fc:»|g*2 3a>e> 

^HK^r TO — h7^T r 2 1-1, Tr2 1-2 
CD— #:=^/VL 3 1-1, L 3 2-HRKC. Hfc«ffi#3g£ 

-eu-c. 2^w^»«t^«EiErf&^«:^ft^tt--- 

[0046] 2o<Dlft3>f/WL3 1-l, L32 

-H*. i2B^«<**1/CV>SO-TN «1 
*K IrtttMD I 3 1-1, L3 2-1ICH 1 

ft«£E©l/2«$H5^ ffiF«««iftlElK^ 1 

rao#^£jt«-rs^ t±i^«jE (a*rlk:iwds*u 
*mm) rti/2^^9, msfctttt:2ffiFfc*5. 

[0 0 4 7] ft*5, H9"CW:. 2 ^teWfcSSElIItt* 

££;h,3t>©-?tt*<. 3##Ji<o»m^ffilEl*&*& 
#18SKLTt3&V> 0 i"^fc>*>. n-^ (n = 2, 3, • 

Jt#U *BEttfc l/nflfr, tftttlrnftttt^S 

[0 0 4 8] £Lh, *&m<DWRmwL<Dm*mmmm*: 

[0 0 4 9] 



ofe>ttty, ^«y»mwr, 

[0 0 5 1] $£>K, *jfc©b?^;*mafc«|=r>f/i'* 

^tm, ::*uc * 9 tbs^m^^ 2 ma-* z t #-e 

[HffiO«¥*WB] 

[01] *»W^«K«K<Dafe^l3WEIiIJ»o, Jill OH 

mM&com&ZTF'tmi&mxbz,, 

m 2 ] H 1 IC^ UfcWKlHlJfc 1 <D#ffiIUBST*> 9 , 
(a) frf&Mt 0 — t L (b) W%Mt 1-t 2lC*S 

[la 3] hi ufc«KH!*§ i <d*«ei«-c& 9 . 

(a) KftMt 2— t 3. (b) f*l$2Slt 3 ~ t 4 {C** 

[S3 4 ] gg i \ztf vftnamm i wmm&xb v . 

(a) tt»iat4-t5, (b) «at5-t6 (t 

[as] manual i <DW}ft*7F-r?^ ^ ^^-y- ha 

-Cfc*) N (a) HMO S - F E T 1 1 -1© t V 1 7^ 
ffi. (b) fiMO S - F E T 1 t7^§, 
(c) rtMOS-FET 1 2-l<^W«mjEVds. (d) 

(e) n2^mmmmm (^f^ 

■^C 1 4<OW«lc^$H$«m^) ^r^-To 
[0 6]=* C 1 4 «P a ^I«ffiOli^ 

[Bl 7] ^V^^C 1 4<DiimPb&lEW£<Di*& 

lias] *«h^^%. m&bv^^t&m^-j^t 

[®9] ^B^cO«M^«cO^«5[hJ^<0, «2<0* 

[^o«^] 

ioo f 200 wKSMofmm 
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